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fact that, while humans can do
things that fruit flies can’t — such
as writing a quick guide for Current
Biology — fruit flies can also do
things that humans can’t — such
as flying or walking upside down
on the ceiling. But rice beats both
fruit flies and humans, with 62,435
genes, and it is hard to argue that
rice are 3–5 times as complex as
humans or fruit flies. So if the sheer
number of genes doesn’t account
for differences in organismal
complexity, what does? The
answer is that we don’t know, but a
likely candidate is differences in
the regulation of gene expression.
In other words, it’s not so much
what you have, but what you do
with what you have, that matters.
Humans and their environment.
No other species has had as
profound an impact on the
environment as humans, and this is
not just because there are so many
of us — after all, the total biomass
of humans is only about the same
as that of ants. Annual carbon
dioxide production by human
populations is five orders of
magnitude greater than that of
other mammals of similar body
size. Consumption of many
resources by humans similarly is
orders of magnitude greater than
that of other species.
The extent to which prehistoric
humans had a significant impact on
their environment — for example,
the extinction of Pleistocene
megafauna following the
colonization of the New World — is
a matter of debate, but there is no
denying our current impact on the
environment. Rates of extinction of
other species and of resource
depletion are at an all-time high,
and if we do not take steps to alter
our behavior, the answer to the
next question will be moot.
Are humans still evolving? At
first glance, the answer to this
question would seem to be no.
After all, one of the defining
characteristics of humans is our
dependence on culture and
technology, so any change in our
environment that might lead to
biological evolution will instead
lead to a cultural/technological
response. For example, if the
ozone layer disappears, increasing
ultraviolet light exposure and thus
the risk of skin cancer, we will most
likely not respond by evolving
thicker skins, but by developing
protective clothing, skin creams,
and so on. 
But the fact is that humans are
still evolving, both because culture
is inadequate to deal with some
biological challenges, and because
cultural changes themselves lead
to biological change. An example
of the former is a deletion in the
CCR5 receptor gene that seems to
be increasing in frequency
because it is associated with
resistance to HIV infection.
Infectious disease has been, and
undoubtedly will continue to be, a
powerful selective force in human
evolution — even in this modern
age, 3000 people die every day
from malaria, and the best
documented examples of
adaptation via natural selection in
humans involve genes that confer
resistance to malaria.
A probable example of cultural
evolution leading to biological
evolution is the ongoing loss of
olfactory receptor genes in
humans, possibly because cultural
developments have reduced the
dependence of humans on their
sense of smell for survival. While it
is unlikely that the extremely large-
headed humans that are
commonly depicted in science
fiction will ever evolve — after all,
as any woman who has ever given
birth can tell you, the size of a
newborn’s head is quite large
enough, thank you — evolution is,
and will continue to be, a part of
human existence.
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What is a chimpanzee? A trickier
question than you might think. The
name usually refers to members of
a species designated Pan
troglodytes and found in a broad
but discontinuous distribution
across equatorial Africa. Such
‘common chimpanzees’ are
distinguished from their close
relative the pygmy chimpanzee or
bonobo (Pan paniscus), which lives
only south of the Congo River in the
current-day Democratic Republic of
Congo. But for other taxa, genetic
similarity as close as that between
humans and chimpanzees leads
routinely to classification in the
same genus — adopting that logic
would make us all chimpanzees, or
all chimpanzees members of the
genus Homo. 
So how do you tell chimpanzees
and humans apart? Not by tool
use, hunting or coalitionary
aggression — both species are
known for those kinds of things.
Attributes unique to humans
include hallmarks of advanced
culture and technology, such as
complex spoken language, art and
sophisticated tool use. We can also
count susceptibility to malaria, a
habitual upright gait and certain
cancers as human specific
features. A handful of genetic or
biochemical differences have been
identified. But chimps and humans
shared a common ancestor only
about 5 million years ago, and it is
not simple to find genes that hint at
selection over such a short time.
The list currently includes FOXP2, a
gene for a transcription factor that
apparently plays a role in
developing the ability to produce
articulate speech, and ASPM, a
gene involved in determining brain
size. Humans also have a higher
proportion of disrupted olfactory
receptor genes — pseudogenes —
suggesting that selection for
olfactory abilities may have been
reduced in the human lineage.
What will we learn from the
chimpanzee genome project?
The central idea is that comparison
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of the chimpanzee and human
genomes will uncover genetic
differences underlying the
molecular, morphological and
cultural differences between the
two species. The power of such an
approach was illustrated by a
recent study comparing more than
7000 genes from the chimpanzee
to those from humans and mice.
Signs of positive selection on the
human lineage were shown by
genes influencing hearing and
those encoding catabolic enzymes
that could play a role in adaptation
to dietary novelties. 
Importantly, the newly
completed chimpanzee genome
sequence will allow testing of
hypotheses about the relationship
between genetic and observed
species differences. In 1975, Mary-
Claire King and Allan Wilson
proposed that changes in gene
regulation are likely to be more
important than changes in the
sequences of proteins. Evidence in
support of this view came from a
recent survey of tissue-specific
levels of gene expression in
humans, chimpanzees and other
primates, which suggested that the
rate of change in expression in the
human brain is increased. Gene
insertions, deletions and
duplications are also likely to have
differentially shaped the human
and chimpanzee genomes. 
How do chimpanzees live in the
wild? Usually in social groups or
‘communities’ occupying rather
stable territories and including
anywhere from around 20 to more
than 100 members of both sexes
and all ages. Females move out at
adolescence, while males remain in
their natal community. This
dispersal pattern, unusual for
mammals but similar to that seen in
many human societies, along with
interesting cooperative behaviors
among the males such as group
territorial defense, coordinated
hunting and a high tendency to
spend time together, has led to the
idea that male social bonds are the
crucial underpinning of
chimpanzee society. An open
question is the extent to which kin
relationships influence alliances
and cooperative actions by the
males, as well as the degree to
which modern chimpanzee society
can be seen as a proxy for early
modern human social organization.
In general chimpanzees are avid,
and quite successful, hunters of
monkeys and other animal prey.
Chimps don’t cook though: it has
been suggested that such a
cultural culinary innovation allowed
early humans to get more out of
what they could find or catch by
improving the digestibility of the
foodstuffs. This might also reduce
the chances to catch diseases
from the dinner — chimpanzees
and their favorite prey, the red
colobus monkey, have been
recently shown to share identical
SIV variants, and the dominant
hypothesis for the introduction into
humans of the virus that became
HIV is the self-explanatory
‘cut–hunter’ scenario.
Chimpanzee culture? A few years
ago, field researchers put their
heads together and came up with
lists of behaviors, such as tool use,
practiced by the wild chimpanzees
observed at various research sites.
This revealed that chimpanzees at
different places have different
repertoires of behavior, or cultures,
and that these are so specific that
knowing the suite of behaviors
practiced by an individual would
allow identification of that
individual’s origin. Examples
include the manner in which ants
are collected and eaten off of a
twig, nut cracking, hand-holding
postures during grooming, and the
choice of social situations in which
leaves are shredded to impress
other chimpanzees. The
persistence of these quirks through
time within a chimpanzee
community fits the definition of
culturally transmitted traits. 
One defining human trait that
chimpanzees lack is language.
Although some captive
chimpanzees and bonobos have
been laboriously taught to use
sign-language or communicate
using icons on a keyboard, it
seems that their communicative
abilities in the wild fall far short of
what we do with language, and so
this chimpanzee–human difference
remains profound.
Are you thinking what I think
you’re thinking? An important
trait suggested to unite humans
and other great apes is the
possession of a big ‘social brain’
which facilitates the integration of
information tracking the behavior
and relationships of others in the
social group, including individuals
seen only intermittently. Humans
clearly surpass all other apes in
the capacity for understanding
and manipulating the mental
states of others, but the perceived
gulf between human and ape
social cognition, although still
vast, seems to be narrowing with
recent findings. For example, a
hotly debated topic at the moment
is the extent to which
chimpanzees perceive the
psychological states of other
individuals. Recent experimental
work incorporating plausible food
competition situations suggests
that chimpanzees know
something about what others see
and modify their behavior
accordingly. More work is needed
to reveal the extent to which
chimpanzees can understand
other psychological states in
order to clarify more precisely
how chimpanzee and human
social cognition differ.
What else don’t we know about
chimpanzees? Studies of
bonobos in the wild have been
disrupted by political unrest in
Africa and lag well behind those of
chimpanzees. But the simplistic
view of ‘demonic’, aggressive,
male-dominated chimpanzees and
hedonistic, peaceful, female-
dominated bonobos is being
tempered by a growing realization
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Berg, a wild male chimpanzee. (Photo
courtesy of J. Mitani.)
of the complexity and variability of
chimpanzee and bonobo societies.
We still do not know the full range
of behavioral variation in
chimpanzees nor the underlying
ecological and demographic
causes. There are few field sites
where chimpanzees have been
observed for more than 20 years,
barely long enough to see an
entire generation grow up. Even
so, researchers at all long-term
field sites have witnessed
catastrophic epidemics of disease
nearly wipe out study groups. Until
recently, not much attention has
been paid to disease outbreaks in
wild ape populations, and little
research has been done on the
transmission of disease between
apes and humans. This is of
critical concern for both human
and ape health as shrinking
habitat brings humans and
primates into ever closer contact.
What does the future hold for
chimpanzees? On one side, there
are diminishing chances of
chimpanzees ending up in
biomedical laboratories, as their
use as experimental animals
becomes increasingly
unacceptable. But chimpanzees in
the wild face an increasingly
uncertain future as a result of
poaching for the bushmeat trade,
habitat loss and disease. The total
number of chimpanzees living in
the wild has been estimated at
about 100,000 while only about
10,000 bonobos are thought to still
exist. They are both considered
endangered, meaning they face a
very high risk of extinction in the
wild in the near future. 
Where can I find out more?
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Alarm bells are rightly ringing at
the fall in numbers of many
species as humans increasingly
encroach on habitat and
evidence of climate change
grows. Birds represent some of
the most conspicuous and best
documented species where
declining numbers can be most
confidently predicted.
In North America, some of the
most serious declines in recent
years have been seen amongst
shorebird species, especially
long-distance migrants. Census
figures for the western
sandpiper at its migratory
grounds in British Columbia
follow this trend: at one site at
Sidney Island numbers appear
to have declined by 83 per cent
since 1992.
But Canadian researchers,
reporting in the Proceedings of
the Royal Society series B
(published online) have taken a
closer look. A team led by
Ronald C. Ydenberg at Simon
Fraser University, Burnaby,
British Columbia, now report
that things may not be quite as
bad as they appear. 
Alongside the decline in
shoreland birds has been a
substantial increase in the
numbers of raptors, including
peregrine falcons which prey on
sandpipers, following the ban
on use of DDT in the 1970s. The
chemical brought many raptor
species close to extinction. But
the sandpipers are not just
victim to increased predation,
they appear to have
substantially changed their
behaviour in the face of the
increased threat. Sidney Island
is a rich feeding ground but
dangerous. Cover there means
that falcons can strike
effectively on the feeding birds.
What the researchers believe
has happened is that the
sandpipers now spend very
much less time at the site —
they feed quickly and then move
on. As censuses of migrating
birds build in a factor of how
long individuals remain at a site,
the researchers believe that
many more birds may now be
passing through than the
census data suggests. 
So despite the increased
predation threat to the birds, the
study’s results may provide
some welcome relief for hard-
pressed conservationists.
Winging it
Moving on: Western sandpipers appear to have changed their migratory behav-
iour because of increased threats from predators. (Photo: Oxford Scientific Films.)
